GGA1 overexpression attenuates amyloidogenic processing of the amyloid precursor protein in Niemann-Pick type C cells.
Alzheimer's disease (AD) and a rare inherited disorder of cholesterol transport, Niemann-Pick type C (NPC) share several similarities including aberrant APP processing and increased Aβ production. Previously, we have shown that the AD-like phenotype in NPC model cells involves cholesterol-dependent enhanced APP cleavage by β-secretase and accumulation of both APP and BACE1 within endocytic compartments. Since retrograde transport of BACE1 from endocytic compartments to the trans-Golgi network (TGN) is regulated by the Golgi-localized γ-ear containing ADP ribosylation factor-binding protein 1 (GGA1), we analyzed in this work a potential role of GGA1 in the AD-like phenotype of NPC1-null cells. Overexpression of GGA1 caused a shift in APP processing towards the non-amyloidogenic pathway by increasing the localization of APP at the cell surface. However, the observed effect appear to be independent on the subcellular localization and phosphorylation state of BACE1. These findings show that the AD-like phenotype of NPC model cells can be partly reverted by promoting a non-amyloidogenic processing of APP through the upregulation of GGA1 supporting its preventive role against AD.